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6 A. K URUSA
2. Inversion formulas and support theorems
We need the following two technical lemmas that can be easily proven from
the formulas given in [2] and [4].
Lemma 2.1. If m 2 Z then I = = 2, where
I =
Z q
t
cos(m arccos(thh= th q))q
1   th2 h= th2 q

ch(m arcch(th h= th t))q
th2 h= th2 t   1
dh
shh chh :
Lemma 2.2. If m 2 Z, n > 2,  = ( n   2)=2 and C m denotes the Gegenbauer
polynomials of the rst kind, then
M

sh(q   t)
shq sht
 n   2
=
Z q
t
cthn   3 h C m

th h
th t

C m

th h
th q




th2 h
th2 t
  1

n   3
2 
1   th
2 h
th2 q

n   3
2 dh
sh2 h
;
where
M =  23   n

 ( m + n   2)
 ( m + 1) (  )
 2 1
 ( n   1) :
Now we present two propositions that describe our transformations in terms
of spherical harmonics. For this purpose we recall the following facts.
A complete orthonormal system in the Hilbert spaceL 2(Sn   1) can be chosen
consisting of spherical harmonicsYl;m , where Yl;m is of degreem. If Yl;m is a
member of such a system,f 2 C1 (Sn   1  R+ ) and p 2 R+ let the corresponding
coecients of the series in this system for f (!; p ) be f l;m (p). Then the series
1X
l;m
f l;m (p)Yl;m (! )
converges uniformly absolutely on compact subsets ofSn   1  R+ to f (!; p ) [13].
Below we use the expansions
f (’; q ) =
1X
m =  1
f m (q) exp(im’ ) and f (!; q ) =
1X
l;m
f l;m (q)Yl;m (! )
in dimension 2 and in higher dimensions, respectively. These expansions will be
used for the Radon and boomerang transformsRf and Bf as well.
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